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Rapid determination of four herbicides in urine with ultra-high performance
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Abstract: Objective To establish a ultra—high performance liquid chromatography—tandem triple quadrupole mass spec-
trometry method for rapid simultaneous determination of quinclorac, acetochlor, butachlor and metolachlor in urine. Meth-
ods Urine samples were diluted 10 times, prepared into the mixed standard solution, and subjected to gradient elution
on the ACQUITY UPLC BEH Cis column (100 mmx2.1 mm, 1.7 pwm) with 0.1% formic acid and acetonitrile as the mo-
bile phase. The quinclorac, acetochlor, metolachlor and butachlor levels were determined using electrospray ionization—
positive ultra=high performance liquid chromatography—tandem triple quadrupole mass spectrometry with the multiple reac-
tion monitoring mode. Results Four herbicides were effectively separated on the ACQUITY UPLC BEH Cis column
(100 mmx 2.1 mm, 1.7 pm), and good linear relationships were observed for quinclorac, acetochlor and butachlor at 1
to 25 g/l and for metolachlor at 0.2 to 25 pg/L, with all linear correlation coefficients of >0.999. The detection limts
of quinclorac, acetochlor, butachlor and metolachlor were 0.10, 0.10, 0.20 and 0.01 pg/L, respectively. The recovery
rates of quinclorac, acetochlor and butachlor were 107.42%, 93.94% and 90.27% from urine samples at a spiked level
of 5 pg/L, with relative standard deviations of 4.82%, 3.84% and 6.76%, and the recovery rate of metolachlor was
89.51% at a spiked level of 0.5 pg/L, with a relative standard deviation of 8.98%. Conclusion The chromatography

and mass spectrometry conditions are optimized in this ultra—high performance liquid chromatography—tandem mass spec-
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trometry, which is effective for rapid simultaneous determination of quinclorac, acetochlor, metolachlor and butachlor in

urine samples.
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four herbicides

2.2 SMEFEEAE B AN TR 4 FPBREHIZ
PERR RAF, LMEAICREIY >0.999, WML |
SR TR RS DN R R A BR 431 0.10
0.10, 0.20 A1 0.01 pg/L, W3 2.

2.3 mireDk R A B A N TR MR |
SRR TR SRR R 1 A TSR 3 i Sk
107.42% . 93.94%. 90.27% F1 89.51%, HXFHr e i
0301k 4.82% . 3.84% . 6.76% F 8.98%.

2.4 KRR mHAER WIRTIAE T 4 FERE R
1) UPLC—QqQ-MS/MS 115 &1 5 JR ¥ H (1) 1 B st [i] e
W—8, PItnim s ST S . iR . T
R 2 FE R R A BR300 A 0.01, 0.05, 0.10 F11
0.10 pe/L, VL& 3. PRIGEFFIPI LG I ShAH H £ F e

SN LR BE Ay 0.1, 05, 1. 2. 5. 7.5,
10 we/L, TR IR, 5RBIESRERRTT
B, AR

2 & R

21 &3k, RS R RAGIEHE ACQUI-
TY UPLC BEH C;s (100 mmx2.1 mm, 1.7 pm) i}, T
Bl AR (5 M LA e Y R4, HRKIA
WRKAH . WREEA 0.19% B 4 5 500 o 1 (B8 e
H¥Rese g ey, WK 1, kg EaiE s
JE, ETAMERIEN 3.0 kV B, 4 B 55 iy
B, WE 2. FlRER A TR 4 FhERE
RAREM , UPLC-QqQ-MS/MS i & IE B4, I
Kl 3,

—V— AR
70 - —o— 7 Hilk
6.8 |- & Sy R
L —=— TR

0.5 . 1.0 . 1.5 . 2.0 . 2.5 . 3.0 . 3.5 . 4.0 .4.5
BAE /A
B2 AREIBHERET 4 RS
Figure 2 Effect of capillary voltages on response values of four

herbicides

A0S A FR e ) FRATTIR] Sl AR A T A g
FRAE[R]— B g, UEWIZE TN X 4 MR R G
IS )N o

3 W

B R 3, B S X 7 (BRI AR 25 3R 05
f4 16 B R I BB R Y, IR PR R K
A, PEERE WA RN 2R, TS mE e R AR
i o HRIE TR R R R B JRIBREAS | B — I ]
it B RN S R O b RE 2 B RGA I 1], X T
L Raa . BRI T AR B ICE E Y, A
R 7 3k B4 RABURE A3 M s BE O 2 2P R AR . A
WFTERE PR AT SRV R B R AR 10 WL K230k Ah



BT EE2= 20234F2 HEE 35 &5 2 Prev Med, Feb. 2023, Vol. 35 No.2 - 179 -

A
321
1003 0.70 2.14 ﬂ
Oferriey f *TT Frre] T T
2.00 4.00 6.00 8.00
B
2.93
1003 ’l
0 Arrrry T T B RGEESD FE
2.00 4.00 6.00 8.00
C
s 0.96 2.92
5 100 2 10
H 0
2.00 4.00 6.00 8.00
D
2.44
100:; JL
O I I 1 Ll LRI L | 1 1
2.00 4.00 6.00 8.00
E
243
2.93
1003 0.96 LA/
0 L L I I I S I e
2.00 4.00 6.00 8.00

LI [E]/min
A, THM B, NN C, Z%; D, SRR
E, THE, SNPRNE, LR SR
B 3 KW 4 FHEREHIN UPLC-QqQ-MS/MS ¥4
Figure 3 UPLC-QqQ-MS/MS spectrogram of four herbicides in

urine samples
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